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(54) SWITCH DEVICE 
(57)Abstract 

PURPOSE: To provide the switch device from which lots of information 
is provided without selection of commands. 
CONSTITUTION: The switch device 1 outputs an electric signal 
depending on a switch manipulated variable of a switch and its 
operation time and the electric signal is given to an information 

processing unit 7. The switch device 1 is made up of a switch 3 iliiiiijii.^-^; . 

generating a signal related to a manipulated variable when in operation <|j 

and a signal output means 5 for converting the signal of the T 
manipulated variable of the switch 3 into a signal related to its Ij' '"^^ 

operation time. A button 14 is fixed movably vertically to a cover 13 of 
the switch 3 a movable contact 15 is fixed to a lower end of the >I; 
button 14 and always energized to an upper position by a coil spring or 
the like. Semi-circular conductors 18 are arranged at a gap 19 
opposite the movable contact 1 5 made of a conductive rubber G ;f ! ; 

having a prescribed resistance and they form a disk as a whole. Then a ^j-; ; 
change in the resistance between both the semicircular conductors 1 8 
is outputted from the switch 3 as a signal related to the manipulated jjt^ 
variable and the signal output means 5 outputs a signal relating its ^[^__ 
operation time. ' 
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30 iaX*^o J'cCiS, C:<75m4C7)|^Mfl«JXt)mi o^^ai: 

. n-m^mm\z\m-'<Dn^^^i-xm\-r^. 

[0 0 6 5] 0 7 tC^TA-r ^y^^ff 1 clC:feViXt>> 
A ty ^Foc>^f^Si:^f^^W iz*: i: fc^rvti^^ ttJ:^X 

^^xo\zm^^ixx\,^^. :l<o7s^ v^mmi c^. 
tf^«as^e7»rsMMi3i^3i^$nxi3 0, ttr^A-r^y 

5^<?5jftf^fi i:Sf^^ratwl5 ^ft^HS^S 
7tr^l&T€r-Scfc5(c;^oX^i^. 

[0 0 6 6] ClCDA^^y^^Sl cJi, gSf^^tl^cii:^ 
tc, S^f^Stc^CX«^m^^m:^f ^A-f ^/^3 a 

'E»^f^i^^tcp'rem#^£fi5>^#m:^^©5 aiiA^e 

[0 Q6 7] CICT, fftrlHA-f 'y^3 cCi, :^<O^Z)\Z 
«)^5nxVi-6. TjS:^:)^, A-f !y5^Sff 1 eft, 
-1 3, ^^^>1 4, Pliif»/Rl 5 c> 6 c 

${tAxi>^. tin-iz\i. A-r y^^sisi ccD*{4^ 

1 4A<0^±Ti!ipJtgtcS^^nxi^^jSX® lcc>^J6 
«^[5l-x35-5>, c:co#^>i4ti, 0^T^8Slia^ 
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^\^fc^mm^ 1 5 c iim^^nx^'^^M.'v^ i <r>m^ 

(DnimWt'^l 5 ctCMfBlbTtlSiCgtCli, H^^.^ 1 6 C 

16cl. 1 6c2. 1 6c3, 1 6c4, 1 6 c5d«— )tKHi 1 
9cl. 19c2, 1 9c3, l^z^^m^'^XWM-^tVX^^ 

6c2. 16c3. 1 6c4, 1 6 cBJltfSfflJlSff 7 (D-f > 

[0 0 6 8] i3 8 5 c iT^mim^^m 

^W^Mfn (EXOR) 111^5 6, 5 7. 5 8 

o(d:7ij ^/y7n*i/:/[pl^S5 9. 6 0, 6 1 l^3a 

(D^nm (AND) [Hlg&6 2, 6 3. 6 4 i:, ifeiilP 
(OR) lHj2S6 5t, i^^^-y'-S 5<!i;0^e>;^^o 
[0 0 6 9] tUIBmai 6c2ttEXORlEi3&5 Q<D—^ 

(OAtin=f\zmn^tvz^^. ttristasi 6c3f^Kxo 

A:^dS^lcg^)l^^nTVi'&o M&im^gi 6c3JiEXOR 
1 6c4ltEXOR[ElK5 7 (Di^:^<DXtimi^\Zit^fl^^n 

y KjSTtcjsj^^nrt^i^* ta^mai 6c4Hexor 
mms 8<D~:^<Dxti)^'F\zmm^tix^D. affile 

c5«EXORt5l?S5 8 0te;&(OA:'3Sfa^lC^I^$tlTV> 
Zfm^Sl, 6 2. 6 3(ZH^^b7^^id^^^a-/:57 7^t/7 

2. 6 3cDm:^Jg^Q;5* "1" <i:;5:^^^tC^UTT^ 
Sct-^icL-TS*^, t^f5^:7U yy:7n»yyiHiK5 9. 

6 0. 6 1 CDm:b^^Qli#AND[Eli^6 2. 6 S . 6 

4(D^^(DA:bi^^lc-^n-^nSi^$n-cv^^. 

^EXORIMS^S 6. 5 7. 5 8 ^AN 
DIHIK6 2. 6 3. 6 4 CD— :^C0A:^3^^*C-?-niFn^ 

m-^nxr^^^. ^ANomms 2, ea. 6 4coai:^isg 

ORlHl?S6 5<D^A:;t)^Ttc-?-n^*tHg«S^nT 

^?±^p^^i3^ii^5nrvi^. ;^*5, ^>r-^-5 5 
[0 0 7 0] :k\z. m^m4mmm<owii^^me:s.zsm 




(8) !|;5g8^7- 3 0 2 1 5 9 

T^^mLxtsimr^. si7«, m^m4<Dmmm(Dm 
f¥^m^'r^ft^<r>&-{ ^>^^^r''h^^^^ ^Wz 
mm^. mmz^m<Dm^^^^vxi^^o 
[0 0 7 1] z,<D^3\zm^^nr;LX'i y^mmKz^ 

mmi 6cl. 1 6c2d<?J®!i}*;fel 5 co:>mni^zfj^ 

Gi)mmr^zit\zxr)mm^n^o jrFT^> 

10 pJBb^^ 15c C0^«te:^AG7&i@5£«£;^ 1 6 c O 
«ffil6cl. 16c2. 1 6c3(C«ft4L>^;&«<^^J^LT»0 
<. Z,<DXv^Zl.X-^W}mj^l 5 c(Dmm^^2^G<Dm 

ttMia^&tjirT&^o, -e-ntcft^ormfii 1 6ci. i6c2. i 

6c3, 1 6c4. 1 6c5)6<t!^/rtw^^$nT»0<* ZL(D^ 
•5;a^m^4^AGi;m«l 6cl. 16c2. 1 6c3. 16 

c4, 1 6 co(Dmmm%f>^^^ > i 4 ojf t:^ ttfPTjsis 

16c2, 16c3. 16c4. 1 6 c5(7)»ttll#fl. it^ffi 
^5aPS^@7 0'f — T'x— X7 2 lzA±>$nT. C 

a? PU7itc^A^n^. 

[0 0 7 2] :*tr, :7 u *y y:7D^y yielSSs 9. 6 0, 
6 iiiai:*F«s^Q;&« "1" ^u^^o\zwm^^^nx 

Vi-5t><!Dfr^* flfllA.timfiSi 6cl, l 6c275« 

m»T-5t, A-Y^y^^acoSffil 6c2;5^ "0" a:?^^ 
(0 9 (a) 0m) - :iCOm-^;Ci<X'r -y^^^^eiCDtti^fJ 

m-^i:UTai:^^n^;&^, m^mti^^sx\t.. exo 

RlHlK5 6tC*3ViT±<^ft=>&^^KiLb^j:t.>itie)5''1'-7- 

5 5 7!)«i&f^-&-r, iS^^-^-B 5i)^^\'imir-Ji^m\zm-r^ 

30 (0 0 7 3] ^tZ, ^iJAJ^affil 6cl. 1 6c2. 1 6 c3 

tm'^o^^mx^'Dxmfdct^h. wmi 6c2. i ecs 
t^^n^n "0'* tifs.^ (0 9 (b) #fip,) • ^ind^A 

1 (D A>r 5^ 3 t^di:^»m-^i: UTlfl^mS 
®7;cA:fj$ti'5- 

[0 0 7 4] m^m^mti^WLbx\t,. nmti 

— 12 t3 - t4 tC*5ViTEXORC0^f^;&«^ 

itLT. EXOR[Hl*S 5 6;5^ieiti. 0 9 (b) tC^-TJ: 

5Sr, ^^J ti -t2 ^^yt3 —tn irisi^ix 
2com:^ya^36>ej^, i^ityts -t4 \z^n^ 

m-hZfl^. ifeJ^^lEl t 1- t2 £0 " 1" (T^^tmil^ 
tl^Z.L\ZU^, Z.(0'*\'*\t. ORIMISSe 5^:fM>T 
3^-f7-5 5<Z)Si&f?il:$5«l^^tcA:^$na. cntr 
^0, ^SDtl -t2 cD^oi^ai;*«tHR-C€^C^JC?a; 

[0 0 7 5] Wxti^ttiecl, 1 6c2, 16 

c3, 1 6c4dt^3^(D^K-rt>oT^ftfer^i:, mffil 6 
c2, 1 6(13. 1 6c4d^^^n^n "0" (0 9 

5^? (c) mm) . cn^O^X-f u/5^^©l(DA-r^y^3 0tti 
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[0 0 7 61 mmh±^Wt^^)t. EXORSK 

5 6 \tmn 1 11— 1 12i:, mm t is- 1 16l:::teliTEX 
ORa:)^m^^^Lly^ EXORimSS 7«^l3j tl2~ t 
I3h. tl4- tl5tCi3l.^TEXORO^f^;&^J^it-r 
^ODT. EXOR[Hl2S5 6*^e)H, 09 (c) iCTKTi: 
^iw. ^?EiJ t 11- t 12i:, tl5- 1 16lw*30iT 

"I'* i^^miJ-^tl. EXORSgSS 7>6ii^li. ^9 

(c) C^TJ:f>lr, mm 112'^ tut. ^SJ 114-1 

yx^fzHb. AND[nIgS6 3 0tii:^iS^7&^^tt, ^^J 1 14 

13© "1" (DPf^i^mtj^n^cL^zu^. ^fz,. mm 

**0" tU^ni^. ANDI5JK6 2©ti5:tl^^75^e»ti. 
P^^J 1 15- ti6tr;felt^ "1" ;&^tB:^?^nr, IS^^^ 

til— ti2co "1" <D?f^f)^mts^n^^L\zu^, 

"1" 75^0R[hIK6 SJCAl^Sn-Sii, ORlHlK6 
5 omtimi'ib^^it^M 1 11- t I3STiO« " 1 " tysi^ 

mnftm^n^. ^(om^\^^ ^-i^—s 5<D^mi^± 

(DmMi}^^^'V^^Z.t\zU^, 

CO 0 7 71 Jfl^T, eai^«m€Sl 6cl, 16c2, 16 
c3, 1 6c4, 1 6c575t^^COP*(B)-et)t3-C^MT^<ii. 
meil6c2. 1 6c3. 16c4. 1 6 cS^^-^-tl^tl " 0 " 
t^^ m9 (d) , cn75^7.'1' 

-So ttiam^ffi;^^a5Tti. ExoRinxsse 

ti^^J t21- t 22i:, ^50 t27— t 28(-i5t.^TEXOR 
(0^^>&ts£5iL.. EXORIe!?^5 7Ji, ^^tdt22-t23 

t 26— t 27tr*5ViTEXOR<0^ft^75tjB(K35:L', 
EXORt5l?&5 8ti. »t^J t 23— t24i:. ^^J t 25— t 
26t:i:fcl.iTEXOR<??#:frd^JBK3i:-r^><7)T, EXORHI 
g&5 635^^11. 139 (d) \Z7^'r^OlZ. ^^Jt21-t 
22<i:, ^^J t 27- t28(C:feViT "1" ii^lhtJ^tl. EX 
ORim?S 5 7 3&>^t^. 0 9 (c) (r^t-ct:-5*C. t 
22-t23i:, ^^J t 26- t 2711*5 ^iT "1" i)mi3^ 
tl. EXORmns 09 (d) tC^tSk ^ 

I::, t23- t24<h, Rr$^Jt25- t26JC*5l^T "1" 

!y>^[HlK6 1 coai:^^^Q;&^ "0" tf^^fzisb. AND 
lel^Se 4C0tU;^«S^A^^»«> ^^J t 25- t 261C:tett^ 

" 1 " i}mti^ti'r. i^mmn 1 23- t24<D - 1 " <d^ 

;>«ffl:^$n^C<i:(C^^c t25(C^^^^T>^U 
^yy:7D-/y[m?&6 0<DW:tiSS^*« "0" t^^^sb. 

Al<D]Bim6 3<Dmili^l-f>^^\t. ^Ifl t 26- t 27tC:fc 

ft^ " 1 " t^a^titsti-r. i^mmm 1 23- 1 240 - 1 " 
(n^tmi3^ti^^t\zf3i^. ^Tz,. ^J3I t27l::*5ViT 
:7'J tyy>'n^y:/lplf&5 9<Dtil:fj«S^Q;>^ "0" i/<c^ 




(9) !t^§a^7- 3 0 2 1 5 9 

16 

ftisb. ANDlH]ite6 2 0W:^^^75^e.«, ^^!lt27— t 
28lCi5frt5 "1" i!)m±^tl'r. je©^*J t 21- t 22<^ 

"1" <?[)^7!)^ai:^$n?»:iiic;as. :in^(r> "1" 
OR[ii?S6 SlcA^^nsi:, O R[hI?S 6 5 c75ai:^JS^ 
;5^€>Ji^^J t21- t24^r7!)« "1" i:;i^.M^7&^»^n 

^^^-s 5<Dmw)^±mm^'i^<zx 
tj-r^. cnicj;o, ^ipj 1 21- 1 24co[H<o^Ka7)^n-sc 
•c^^cttoi^. z,o^r)\zvxm^tircmi^mfi^iz 

HT-5x;^^;Hi#^i> i9SfflaS?fB7C7)CPU7 III 

[0 0 7 81 CPU7 l\t. MffiS^S/Sl 6 cOma 
1 6cl. 1 6c2, 1 6c3, 1 6c4, 1 6 cSt^gflfe (65 

i^) m^(Dm^i^^ m^m:h^msi)^^(Dmi^^mizm 
'r^mmi^&\z^m(r>mm^mnT^* 

[0 0 7 91 ^l<D.fc -575:1^4 O^jefifUTti, ItflBm 1 <7> 
a? [0 0 8 01 <|g 5 Ol^Jfi«^>S 1 0 (i, I^T^^fy^S 

goi^ 5 <Dmmm^mmmm^m\zmK^vrz0ii^^-rm 
Lm-m^'mm^z\t^-<Dn^^i^vxm^'r^. 

[0 0 8 11 mi OtZ^fA-f 1 dli^SOA 

^m,m^^t^:hx^^^o\zm^^nx^^^. cox-r 
u/^^© 1 d t), fii^^as^^ 7 tcmmeoti^^^^nr 

jf? #<£^^^^ai3S^®7;c#t*&T^s<t^ic;^cCoTi^^- c: 
d«. »f^$nfcB5tc^gt»f^fi(cg| 

^f^s tc ^ -r -£) m-^30i ^» sif^B#M *c m-r ^ m%m^ ^ m 

[0 0 8 21 z.:ix. m^T.'i d\t,. A- 1 

3, 4^:$^>14, pJS&S^i5d, S^»^l6d^ffi[ 
ATl>'5^rm4(^^Se0iiR^T35^. 

3 \z^i^>i ^f>m7^ALTm'^m\zm^^nx\.^^}^x 

^1 5 dd^@^$nTi30> ts^':>mmi^U^''Zi^ )VVS.i^ 

mxm7^±.mz'^m^^^tvx:^'^^^xmi(r>mmmt. 
n-'X$>^. z.<r>~^mwi^i^d\znsp\\^it^mzu. 
©5£i$^ 1 6 d 7)tESs;^n-riis. zL<DWimmM. i e d 

2, 16c3, 1 6c4, 1 6c5;0t— ^rfl(^ 1 9dl. 1 9 d 
2, 19d3. 1 9d4^}$^H-TP3?^«lCE^$nTli 

-5, ;inem«ii 6dm^^$nT*5 0> a^i6d2. 
16d3, 16d4, 1 eds^ttSias^gscD-f >^-7 

x-;^3 2tClEI^^«2$nTVi;5o ^^c. 'f>i57-:7x 
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[0 0 8 3] *fc. m^)^±^WLh d\t. m^<^^mm 
[0 0 8 4] zi<D^o{zm^'^tirt:^^y^mmi d\z 

^ i:. sffi 1 6 di, 16 d2*?^»ii^,'^L 1 5 c (omn^^ 
s pjiftsj;/^ 1 5 d<Dmmi^^^Gf>m^m.^ i e d 

omffiiedl. 1 6d2, 1 6d3t3S^«U>5:*^)&^J^l^T 

^ttffi8i*^ir7>^o, -^-niri^ii-ormffii 6di, i6d2. 

16d3, 16d4, 1 6d5d^»>firlC^^^nT«5)<, ^<D 
J:375:a»mi4=l'^Gtmffil 6dl. 1 6d2, 16d3, 1 
6 d4. 16 ^S(Dt&mmmf3^^-^ > 1 4 (Dif T:^3 tWT^ 
f^-C^^-r^. Ccr)i;^;^j:©^S^;^l 6 d<c>llftil 6d 
1, 1 6d2, 1 6d3, 1 6d4, 1 6d5c0^iBcPl^li. it 
7 <D^ — :7a;— 7 2 tCiSSA:^^ 
tXX. CFU7 ltC-^;^^»n'5- 
[0085] ^^m:'3^S:5 dJi, ffJtB:^-^^^^ 

[0086] CPU71H, ti^i^m^mj^ 1 6 d<Dmm 

16dl, 16d2, 16d3. 1 6 d4. 1 6 dSCD^^ 

[0 0 8 7] ;i<D^oum5(ommm^\t. mriBSBi<?5 

^ JUfl^ i b Tfi ^ 1 7&^T # ^ COT, 

[0 0 8 8] <m 6 co^Sg«ai>0 1 in, :^^m(ome 

ti, mi©^Js«Rj;i^^m^m:^3^^5S:srj|^L. m^m 

-ft ^J&3®^g 9 ti. CPU 9 It, -r>^-7a:- 

[0 0 8 91 cpusiJi, x-r u/5=-3*>e»m:;^^n^ 

^^^Jfrf^o -ni3:> <X0D^^(CUTl3JSfr-r^.a CPU 
COT, -":3Wo^^P#raiC:felt5SJaMt3K^OjA,^ 

}!^^^/hfiajc;a:-:pfci:4^J»rT<&. ^UT, CPUS Hi, 




(10) iJ^g|^7- 3 0 2 1 5 9 

lrfj:o;tt^±r<!DfifraA t tSfeiL<S<^>a^l:i>ARt^ 
*s&^ii:;i*^T€«., ^Zt, CPU9 1[i> ft^BS^^jat 

^^P5 \z ^ -5>S^M<^:^fi5 «:Jnltr ^ c t tc <fc D -S-^ 

^ \Z l^lt^^ft^^mfiK o (7)^-fb» A R t^^fc;»#ftfl A 
t i:^{b©ia5:)'®^£CPU9 1 li^cOfS^J&llS® 7 

10 [0 0 9 0] ±.^\^r:i^'Dfj.%7.^ v=^^m<Dnmm 
[0 0 9 1] mm^7.^v^mmn. vb^ n-/\^\z^ 

[0 0 9 2] ^fc, W^SX^»y5^^@Ci, rL-1f-ifaj 

mi^mhT^. y'^ti^^^fzmzm^mi^m.^}^ 

[0 0 9 3] $e»IC, H5HB€-X-f tyf^S^^li^ =^-4^- 
^LfcS-g-tctl. ZL-if-co4^-^-/^(7)»^$S{rS 

[0 0 9 4] ^fc, tirEB^x-f ^/^Sifiti, ^ii-coff^rBl 

^m&TmsC>-&«fc^tCiiS:ffibT'foctV>. ^fc, B^flS^A 
^ it i6 ^ t # *f b « n > hr i - 3^ t c ^ S ^ ^ . 



—508— 




19 

CO 0 9 5] SSISfiX-^^y^SSfi. ^^Hv3>S» 

t CO ih^ iz J: 0 ^ -V ^;Vco ^^fb ^ -fr -S J: "5 J 
[0 0 9 6] ^fc, HtJIH^X-f u/^figtl, 

laCPUCDSiIffllTJCtHiir-Sct^lC-r-So -tLT. ^32:^ 
CO icT^ i; 5 Jc>£;^ b T i: 

[0 0 9 7] ^fc. i^iS#X^^/5^^Sfl. *il(©ifiD 
^•y5^^e^£^BBCPUlr«)^b. fitrlBX-r y ^il^co 

CO 0 9 8] jra^r. y^mmt. mm^^ 

CO 0 9 9] 

^^-^titc^^^^ ^-o^winF<Dum ^wntvmmuwi 
CO 1 0 0] ^/s:, ftjie^g^tc^nti, Ts^y^^t^m^ 

CO 1 0 1] ^fc, 2^%?gjcj;ntJ, -^mm^tjmm-n 

-c, ^n^^nmmmm\z-^?L^z.^\zjzrimn:^m'i^ 
CO 1 0 21 2^%q^tc<fcn(i, 3}^^><3^^ftf^-c 




(11) !t^§a^7-3 0 2 1 5 9 

a? 

[0 10 3] ^;t, *»^ir,i:nfr^, -^^^^^co^m^^f 

-i^mm-vm^cDmm^faimvxyx^m&mf^^zt^^r 

10 m\zi:tr^^^m^i±::^j^<^n^mam^^it\.xmiSi(D 
^m<o^mmmmiik^i^^ )\^imti.xmi3x^. 
^<E^m:^^mz^ 0 ^i^^m\zmr^mm^m^n^ 

[0 10 4] JlPAT, 2^%0>giCj:nti. 4^3^4^CD^«1i 

20 ti^'DxmmLXfifixtziz^f^.^rzisb. :in^m^mmm 
m\z^x^:iL\zxK^mmtjimis»^'^'^^ - ^f)^x^. 

i!}^'::>m.t^9'i^^jvmm(}mi=>n^^^\zxr>y±a^^ 

zP^ji'^m^wizu^. 

[0 10 5] m^^mx\:t. mm:^'i y^^^y- 

m^o^^m^zm-zs^^x^^"^^ s'—<r>W}i^^Mmx^^ 
COT. ^^^^i^'-o^mmm. ^mmm.. m^^mm 

[gIM0Dffi*:^l8?g] 

[ia 1 ] ^^m<D7.-i ^y^^Moom 1 coigj£0'J^^'r^« 
[0 41 mmi<ommm<omi^^mm'r^rcib(Dmx^ 

[0 51 |^|^2<^^JS«f9S:^-nft^0'rd&So 

[0 6 3 m^3(D^mm^7ik'rmf^mx;^^. 

40 [0 7 3 [^m4(7)|liS«BI$^f«^0T^^o 

[0 81 mm4(Dmmmx^mr^mnmti^m<Dm^ 

[0 91 f^^4CO^fife0iJ<D^g-^m:^^®CO»f^^£:I5i?g'r 

[0101 i^^5tDiiffi«»i^^-r«^0'c&^o 

[011] f^$B6(^^iS{ai&^-rSI^0T^i. 
C«F^(OKW] 
1 Xi-^i^^^S^® 

3. 3a. 3b. 3c, 3d Ts-^ y^ 
50 5, 5 a, 5 b, 5 c, 5 d m^^-^^WL 



—509— 



(12) 
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7 1 CPU 
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9 1 CPU 

9 2 -r >i5' — :73i— X 
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15. 15c, 1 5 d oIWsm& 
15a eJKfiBtS 



15b 

16. 16 c. 1 6 d 

16a a^^-r;^ 

16b S9A^tSli 

1 6 cl. 1 6 c2. 16 c3, 

1 6(11. 1 6d2. 1 6d3. 

19 

1 9 cl. 1 9 c2, 19 c3. 
1 9dl. 1 9d2. 1 9d3. 
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(54) Title of the Invention SWITCHING DEVICE 
(57) [Abstract J 

[Purpose] To provide a switching device that 
supplies a great deal of information without the need for 
selecting commands. 

[Construction] A switching device 1 outputs 
electrical signals responsive to an oper ational amoun t and 
an operational time of a switch, and feeds the electrical 
signals to an information processing device 7. The 
switching device 1 includes a switch 3 which generates a 
signal relating to the operational amount when the switch 3 
is operated, and a signal output means 5 which converts the 
signal relating to the bperatlohal amount into a signal 
relating to the operational time, A blitton 14 is vertically 



.ovably supported on a cover 13 of th. switch 3 . A movable 
contact 15 is secured to the bottom end of the button 14. 
and is always upwardly urged by a coil spring, etc. The 
n,ovable contact 15 is fabricated of an electrically 
conductive rubber G having a constant resistance, 
semicircular conductors 18 and 18 with a spacing 19 
interposed therebetween face the movable contact 15. and are 
arranged in a generally circular layout . The switch 3 j 
outputs a ch^ in resistance between the two semicircular ; 
conductors 18 as the signal relating to the operational 
amount and a signal output means 3 outputs the signal 
relating to the operational time. 

( CLAIMS 1 

[Claim 1) A switching device comprising a switch^ 
which outputs a signal relating to an .operational amount 
when the switch is operated, and a signal output means which 
outputs an electrical signal relating to an operational time 
based on the signal relating to the operational amount of 
the switch. 

(Claim 21 A switching device according to claim 1. 
wherein the switch comprises a movable contact fonr.ce of en 
electrically conductive rubber and fixed to an operation 
button; conductive fixed contacts arranged in a circular 
configuration with a gap IntertxSsed therebetween in a 



- 3 - 



position facing the movable contact, a resistance measuring 
unit which measures a resistance from the conductive fixed 
contacts, and an A/D converter unit which converts an analog 
quantity from the resistance measuring unit into a digital 
signal. 

[Claim 3] A switching device according to claim 1, 
wherein the switch includes a movable magnet fixed to an 
operation button, a fixed coil including a coiled conductive 
wire fixed in a position facing the movable magnet, an 
operational amplifier which amplifies a voltage generated in 
' the fixed coil, and an A/D converter which converts an 
analog quantity from the operational amplifier into a 

\ digital signal. 

[Claim 41 A switching device according to claim 1, 
wherein the switch includes a movable electrode fixed to ^an 
operation button, a fixed electrode fixed in a position 
facing the movable electrode, a misans for imparting charge 
to the two electrodes, an operational amplifier which 
amplifies a voltage responsive to a capacitance between the 
two electrodes, and an A/D converter which converts an 
analog quantity from the operational amplifier into a 

digital signal. 

[Claim 5] A switching device according to one of 
claims 1, 2, 3. and 4. wherein the signal output means 
comprises an operational time deitector circuit which 
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the operational amount 
converts an analog signal relating to t.e op , 

^inital signal relating to the 
of the switch into a digital sig 

°^"^":::r:, . s.... ae.ce ..... ... 3. 

- ope«Uona. a.o.n. .o ^ « ^^^^^ ^^^^^^^^ 

nredetermined value, 

circuit, and a timer w 

a trapezoiaally shaped. 

Wherein the switch comprises 

.ectrlcalXy conductive. .cvahXe rubher contact 
electrically ^^^^^^^ ^^^^^^ a 

operation hutton and a .Ixed^ ^ ^ ^^^^^^^^ 

plurality of regularly spaced electr ^^^^^^ 

the ™o.ahle contact. ^^^.^ ^ . 
relatln. to the oPe«tlo"a — ; J^^^ 
a contact area of the electrically ^ 
contact with the electrodes. 5 

(Clai™ 8, A switching device apcordlng 
, switch comprises a senl-spnerlcally shaped. 

Wherein the swxw fixed to a 

electrically conductive. .oVa«le ru.he, contact 



.i.ea contact asse..XV compose* o. a central 
button ana a £!« ^ p„^^^,„„ 

^ r,laoea in the center o£ tne a 

^^^^^^ regularly 
racing the movable contact, P ^^^^^^^^^ 

o£ electrodes centered on the cen 
spaced rings of elec operational 

. .in a digital quantity relating 
and wherein a dig ^^^^ 

♦-r^iit in response to a conu 
amount is output ^^^^^ ^^^^ 

..ectrically conductive ruhter contact 

""" ;;onri ti.e detector Circuit «hich converts a 
::;:r renting to the operational amount into a 

------- r ir^^^^^^^^^^^ 

r Claim 101 A switching device ac 

[Claim i 1 ^,.r-cuit includes an 

. the operational time detector circuit 
.herein the ope ^^^^^^^^ ^ 

infomation processing 

^antitv relating to the operational amount 

relating to the ^-^^^^^^^ 
[Detailed Description of the 



''°°l\cal Field of the Invention! The present 
[Technical Field particular, to 

i.tes switching devices ana. in P 
invention relates swlt 

use in a game machine, 
switching device to switching 

. i,v the present invention relates 
specifically. P ^ ^^^^^^ 

device which is applied to 



. „ a control panel of a ga^eUachine. for 
arranged on a contr >,.,acter presented on a 

controlling the operation of a character 
screen of a display unit. 

[00021 . ^- 

, the Related Artsl Japanese Unexamined 

IDescription of the eiiscloses this 

. n ration publication No. 63 29xx 
patent Application switching 

^ This conventionax swx«- 

" " ! a fin,e., a p«,^-e„sor wh.on outputs an 

passed down by a flng ^ 
..o. s.na. .av.. a d.«e.e„ v. ^^^^^^ 

appued on tn. button. ^ a ^^^^^ ^ 

converting tne analog signal to a d g ^ 

.,na on the button is weaker, digital da 

^^^^^^ 

scalier value is output. When ^^^^^^ 
is stronger, digital data having « 

,00031 Besides information relating 
.... J t: button, the s«itcbi„g ae.ice outputs di...ent 
Stare wi- ^ a^r^Hod on the 

^r,4+ii«ie of force applieo o" 
4-^«Ti as to the magnituae oj. 
information as to information 
.utton to an information processing device- ^^^^ 
processing device thus can perform a variety of P 



\ 



l"""*' - .»..icrl J>s already 

.problems to be solved by 
1' above-r.ferenced switching device outputs, to 
discussed, the ^ i„j„rmation about the 



p.es.ure act.n. on t.e .utton. H a u=e. attempts to output 

auotner piece .nfonnat.on, the user .ust input ana select 

^ r.^ the screen of a display of the 
another command on the screeii 

inconveniences the user. The information allcwe. to .e 
.nput is iin-itea to the information relating to the on an. 
off operation of the switch and the pressure applied on the 

button. 

,00051 in a game machine as one of the information 
processing devices, the user operates the button arranged on 
the control panel, thereby controlling the operation of the 
Character. If the user controls the operation of the 
character in response to the magnitud^ of the pressure 
applied on the bu ton only, the mode if operation of the 
character is limited. There is a need; for causing the ^ 

4.-^ <3need at which the 

character to move in response to the speed a 

button Is pressed. 

,00061 TO resolve this problem, it is the object of 
the present invention to provide a>«itching device which 
presents more pieces of information without the need for 
selecting commands. 

[00071 

,„eans for Solving the Problems, To achieve the abpve object 
« switdhing device of the present invention includes a 
switch Which outputs a signal relating to an operational 
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I 

. „ t.e swltc. IS operated, a.a a signal output 
„eans «n.cn outputs an electric X , 
oper^ional tl^e .ase. on t.e signal teiati 

— ^"\::r:::s«it..ingee.iceo.t.e 

[00081 The switch of tne , 
e„t invention inciu.es a .ova.ie contact .cr-ea o. 
present invent operation 
eiectricaXiV conductive ru..er an. 
.ut.cn, conductive .i.ed contacts arr^ged in a c 

With a gap interposed therebetween in 
ccnfiguration with ^^i.tance measuring 

,^,„„ fatting the movable contact, a resl 
position facing oonductive fixed 

„„it Which measures a resistance 
contacts, and an A/0 converter unit which 
quantity from the resistance measuring unit 

cooc, The switch Of the switching device of the^ 

„t invention includes a movable magnet fixed to an 
present inven ^ ^^^^^^ 

operation button, a fixed co 

.ixed in a position facing the movable magnet, 
wire fixed in a P _ generated in 

operational amplifier which a»*lifi« 

«^4-iir which converts an 
the fixed coll, and an A/D converter 
analog .u.ntit, from the operational amplifier into 

"""" ;::::r.he switch Of the switching device Of the 

present Invention includes a ..,..e electrode f .ed to an 
operation button, a fixed ele.t^ae fixed in a position 
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facing the movable electrode, a means : for imparting charge 
to the two electrodes, an operational amplifier which 
amplifies a voltage responsive to a capacitance between the 
two electrodes, and an A/D converter which converts an 
analog quantity from the operational amplifier into a 

digital signal. 

(OOilJ A signal output means of the switching device 
of the present invention includes an operational time 
detector circuit which converts an analog signal relating to 
the operational amount of the switch into a digital signal 
relating to the operational time. 

(00121 The operational time detector circuit of the 
switching device of the present invention includes a 
comparator which detects that an analog signal relating to 
the operational amount from the switch becomes equal to or 
larger than a predetermined value, a maximum value detector 
circuit which detects that the analog signal reaches a 
maximum value, a flipflop which is set by an output signal 
from the comparator, and reset by the maximum value detector 
circuit, and a timer which is stopped by an output of the 
flipflop. 

[00131 The switch of the switching device of the 
present invention Includes a trapezoi4ally shaped, 

i 

electrically conductive, movabie rubbe.r contact fixed to an 
operation button and a fixed contact assembly composed of a 
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4r. a nosition 
, electrodes in a po^ 

racing the .novabXe contact. ^^^^^^ 

to t.e .„„..t.ve -act 

contact With tne e.ect.o.e. ^ ^^^^^^^^ ^^^^^^ 

a .e..-spne..caUV =-Pea, 

p.esant invention — ^ ,„„„ct .i.ea to a 

.,.lcally conductive. movaBl central 
electllcaiiJ i„„blv composed ot 

.„„on and a ...ed contact . ,o=.t.on 

electrode placed In the oente. ^ ^^^^^^^^^ ^^^^^^^^^ 

.acln. the .ova.le contact, a ^ 

..aced .in. o. -"--^ ^ ^ 
..d Wherein a dl.ltal ^antlt, ^ ^^^^ 

3„„„„t IS output in response ^ ^^^^^^^ ^^^^ 

electrically conductive ru.her 

electrodes. , the switching 

,„„.S, .he signal outP ^^^^^^^^^^^ 

.evlce o. the present Inventlo ^^^^ 
aeteetor circuit which convert 
the operational amount Into 
U.e operational tl^e. ^^^^^^^^ Ihe 

" indorsation processing device 

.-ing to the 
„.lch converts a ^^^^^^^ relating to the 



I 



- 11 - 

i 
I 
t 
I 

j 

operational time, I 

[0017] : 

[Operation] When an operation j switch is operated, 
the switch generates a signal responsive to an operation of 
the switch. The operational amount of the switch is then 
fed to a subsequent processing device. The signal output 
means outputs electrical signals relating to the operational 
time based on the operational amount of the switch. A game 
machine controls the distance of travel and travel speed of 
a character based on the electrical signals relating to the 
operational amount and the operational time from the switch. ^ 

[0018] When the electrically conductive movable 
rubber contact comes into contact with the fixed conductive 
contacts which are insulated from each other and are 
arranged in a generally circular layout, the electrically^ 
conductive rubber is deformed, and the resistance between 
the two conductors changes. The resistance change is 
converted into a voltage value, which is treated as an 
electrical signal representing the operational amount of the 
switch. The signal output means produces an electrical 
signal representing operational speed information, based on 
the electriccl slcr.r.l representing the operational amount of 
the switch. 

10019] When the movabliB magnet approaches the fixed 
coll in the switch, a voltage 16 generated in the fixed coil 
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rule This voltage is an 
.«ou.H .ne .i,-— a sc.- ^ ^^^^^^^ 
e,ect.icax si.na. .epresent.n, tn P ^^^^^^^^^^ 

.,,„al into an electrical sl.nal rep 

.peed ln£or™atl,n. ^ ^ . 

(00201 The s«ltch ^ ^present 

, fle and a charge suppW 
electrode, .^ectrode and the fixed 

V, the movable eiecT-^ 
:r dtp: ent the distance het.en the .o.ahle 
eieotrode, d r P ^ , 

.xeotrode and the fixed ^,,,„„aes . and a 

T::"..:r~: „. ........ • 

capacitance C electrodes, the 

cnan.es the distance d hetween ^ ^^^^^^ ^^^^^^ 

capacitance C ^^"'"^^^^^^^ .esultin, in the 

„ean= changes the voltage ^^^„,i„„al a."ount and 

eiectrical Signals representing the ^ 

operational speed. ^^^^^^^^ 

(0021, The ^„„^.,,,3 the analog 

^ ainital signal. \.-ptcr circuit sets 

becomes equal to or gr 



and resets the flipflop when the comparator detects that the 
analog signal reaches the maximum valtlie. In this way. the 
rising edge of a first half of the analog signal is detected, 
and the time of the analog signal is Counted by the timer. 

i 

and the operational time is thus detected. 

[0023] When the trapezoidally ! shaped, electrically 
conductive, movable rubber contact isjput into contact with 
the fixed contact assembly composed of the plurality of 
regularly spaced electrodes in a position facing the movable 
contact in the switch, the electrically conductive rubber is 
deformed and comes into contact with each electrode. In 
this way. the contact area of the electrically conductive 
rubber with each electrode changes. A change in the contact 
area becomes a signal representing whether the electrically 
conductive rubber is in contact with or out of contact with 
the electrode, and the signal is a digital signal 
representing the contact state of the plurality of 

electrodes . 

[0024] When the semi- spherically shaped, 
electrically conductive, movable rubber contact is in 
contact with the fixed contact assembly composed of the 
. .central electrode placed In the center of the assembly in a 
position facing the movable contact, and the plurality of 
regulairly spaced rings of electrodes centered on the central 
electrode, in the switch, the electrically conductive rubber 
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is deformed, and comes into contact with the electrodes, 
from the central electrode to radially external electrodes. 
A change in the contact area becomes a signal representing 
whether the electrically conductive rubber is in contact 
with or out of contact with the electrode. Since the 
plurality of electrodes are employed, the signal is a 
digital quantity response to the contact area of the 
electrically conductive rubber. 

[0025] The signal output means includes the 
operational time detector circuit which converts a digital 
quantity relating to the operational amount into a digital 
signal relating to the operational time. 

[00261 The operational time detector circuit may 
include an information processing device, such as a computer, 
which converts a digital quantity relating to the 
operational amount into a digital signal relating to the 
operational time using a software program. 

[0027] 

[Embodiments] The embodiments of the present 
invention are now discussed, referring to the drawings . 
<First Embodiment > FIG. 1 is a block diagram of an 
information processing device to which one embodiment of the 
switching device of the present invention is connected. 

[0028] The switching device 1 jshowh in FIG. 1 is 
designed to output electrical signals relating to the 

i 
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ana t.e operational o. a switcn. 

operational amount an ^^^^^^^^^^^^ ^„„„,,,ea to an 

,ne swltcnlng aavice ^ ^^^^^^^^ 

,„,o™atlon processing aev ^ ^^^^ 

responsive 

a„,ount o£ the s«l.tch. ^ ^ 3„iteh 3 

too-. — - r;;:.e.ponsive to t.e 
„..c. outputs an = ^ . 3i.nai output 

operationai amount «hen it ^^^^^^^^ 
„eans S wnich proauoes as. ^^^^ ^^^^^^ 

„+. of the swltcn 
tne operational amount ^ ^^_^^^„^„,, 

rtton i. a .o.a.ie contact iS. a 
13 a button i*. 
« - „, ana electrical^ 

fi«a contact 16. and a 

..h as a resistance measuri a 
components such as a 

,,0 converter 2a. ^ ^^^^^ 3«„cn 3 are 

100311 The .nechanical ,.a.e 

, „ The cover 13 is 
arran^ea as follows. Th ^ 

.or^ln, a aevice .oa, o - ^^^^^ 

Mcally movably supported o control end 

^ .p siae portion o. the hutt. .. ^^ _ ... 

„a the novahle contact ^ ^^^^^^ ^^^^ ^ ^^^^^ 

button 14. The button _^ ^^^^^ ^ 

«.«vable contact ■»■ 

_„..na. etc. The movable 
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spherical, electrically conductive rubber G. The 
electrically conductive rubber G has a constant resistance. 
Semicircular conductors 18 and 18 arranged with a spacing 19 
interposed therebetween in a generally disklike 
configuration are placed in a position facing the movable 
contact 15. The resistor 17 is connected in parallel with 
the semicircular conductors 18 and 18. The resistor 17 is 
also configured with one thereof grounded, and with the 
other end connected to one input terminal of the resistance 
measuring unit 21 of a signal output means 12. 

[0032] The electrical system of the switch 3 is 
constructed as follows. The resistance measuring unit 21 is 
configured with one input thereof connected to the other end 
of the resistor 17. and with the other input terminal 
grounded. The resistance measuring unit 21 thus detects ^a 
change and a rate of change in the resistance between the 
semicircular conductors 18 and 18. The output terminal of 
the resistance measuring unit 21 Is connected to the A/D 
converter 22. The A/D converter 22 converts the resistance 
and the rate of change in resistance per unit time from the 
resistance measuring unit 21 into a digital signal. 

[00331 The ovtnut . .termihals of the resistance 
measuring unit 21 are connected to the input terminals of 
the signal output means 5 . The signal output means 5 
receives an electrical analbg signal responsive to the 
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resistance 
14 from tne ^-^ 

eX.otr.cal analog s« al 

:: o": 

output means 5 are ^^^^^^^ 
,„.„.„at.on P«oe==in. aev.ce ^ ^^^^ ^ „ 

,exatin. to t.e operational 

,nrou9h the interface 72. 3 ,„,p„ts 

'""^'^'''""'Tr format, .ne paraue. output 

.ero-lnau of tne converts ^^^^ ^ ^ 

.nput an. output ter..na» ^of tHe 
,„.„r™atlon prccessin^ Oev ^^^^^ 

,00351 in this interface 72 

,„ce..ln. aevlce 3 Incln.- 

as snown. .ut m P.act- ^ ^ ^„ ,,0 unit, a 

display unit, an 

xe.»lrc. for other P— ^ .Uo««« « 

„0. 2. the .l,nax ^tp ^ ^^^^^^ .etector 
. .«^.r.tor circuit 51. 
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circuit 51 includes a comparator 52, a maximum time detector 
circuit 53, a flipflop 54. and a timer 55. The output 
terminals of the resistance measuring unit 21 are connected 
to the input terminals of the comparator 52 and the maximum 

j 

time detector circuit 53. The resistance-voltage converter 

I 

circuit 1 supplies an analog operatiorial amount signal to 
the comparator 52 and the maximum time detector circuit 53. 
The output terminal S of the comparatpr 52 is connected to 
the set terminal of the flipflop 54. The output terminal of 
the maximum time detector circuit 53 is connected to the 
reset terminal R of the flipflop 54. The flipflop 54 
receives, at the clock terminal CP thereof, a drive clock. 
The non-inverted output terminal Q of the flipflop 54 is 
connected to the disable control input terminal of the timer 
55. Only when the output terminal Q is at "1", the timer 55 
is operative. The inverted output terlninal RQ of the 
flipflop 54 is connected to the reset terminal of the 
maximum time detector circuit 53. 

[0037] The timer 55 is constructed as follows, for 
example. The timer 55 includes a reference clock generator 
circuit 551, a gate 552, and a counter 553. The output 
sionel at the non-inverted output terminal Q of the flipflop 
54 is fed to one Input terminal of the gate 552. and the 
output terminal of the ref erenceclock generator circuit 551 
is connected to the other ihpiit terminal of the gate 552. 
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The output terminal of the gate 552 is connected to the 
input terminal of the counter 553. 

[0038] The embodiment thus constructed is discussed, 
referring to FIG. 1 through FIG. 4. FIG. 3 shows resistance 
characteristics of the switching device with respect to the 
operation of the switching device. The abscissa represents 
time, while the ordinate represents resistance. FIG. 4 
illustrates the relationship between a change in voltage and 
a signal relating to the operational time, wherein the 
abscissa represents time while the ordinate represents the 
change in voltage. 

[0039] When the button 14 is pressed downward 
against the urging of an unshowh coil spring in the 
switching device 1 thus constructed, the electrically 
conductive rubber G of the movable contact 15 comes into 
contact with the semicircular conductors 18 and 18 of the 
fixed contact 16. The semicirculat conductors 18 and 18 are 
connected to each other through the electrically conductive 
rubber G of the movable contact 15, and the resistance 
between the semicircular conductors 18 and 18 becomes 
smaller than the re.- ^stance of the resistor 17. Vfhen 
further pressed into coiitjact with the semicircular 
conductors 18 and 18. the electrically conductive rubber G 
of the movable contact 15 is deformed. The contact area of 
the electrically conductive rubber G of the movable contact 
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, the contact resistance of tne 

rally conductive xu 
electrically conductors 18 ana 

---- one e.a..e ot t. 

,„auaUy decreases. 

,..at.ons.iP between tne ^ ,„„,„..ors U an. 

, r with the semlcirc 
conductive rubber G resistance 
„ ana the resistance value measure 

measuring unit 21- 
100401 
[Table 11 

1 the resistance sum Ro 
,„O.U.s— -^^^^'^^^...^ „ ana the 

- " TreUtrlcauJ conductive rubber 0. 

contact resistance of ^ • 

resistance/area = K/» ■ ^^^^^^^^ Is 

(0042) The resistance , „g. 3 shows 

„easured b. the resistance —1- 

,,e change In the reslstanc ^^^^^ „„erational 

, .,„ws an operational ^ slow. . 

.„ou„t IS s^all While the operaU ^ ^^^^^ ^^^^^ 

c..an.e .Ka m the — ^ c. nc. 3 shows 
.operational ti™e Ata Is ^^^^^^^^^^ 

^ operational .he change AKb 

— — - — - J^^, .he operational 

._ ... resistance sun. Ko 1= ^ 
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! 

X ^ ^ic 3 shows an 
K^t-i- A portion (c) of h;iG. 

operational example. ^^^^^^ 
H,le the operational speed Is fast. 

^^^^^ operational 

i„ the resistance sum Ro is 



time Ato is snort. „.isuring unit 21 

,0043, vmen tne resistance meisur , ^^^^^^ 
= ,„ the resistance sum Ro, the r 

^ to the 

, „„it 21 generates a voltage r 

resistance sum Ro. This 

change In the resistance o« 

.nalog signal contains^ - ^^^ L change, and the 

"---"^ ir the Irm o. Voltage signal, 

integral o£ change 

output voltage .rom the resistance ^ ^^^^^^^^ 
converted into a aigital signal hy h. ^^^^^^^^ 
,00441 The analog Signal output from ^ 

,t 21 is *ea to the comparator 52 and 
measuring unit 2 the analog signal 

„„lmum time detector circuit 3^ ^ 
.ises ahove a reference volt ge B. ^ ^^^^^^^ 

, .,. When the output of the co p 
° " S4 is set. and the fUP^lop 54 outputs 

■1'. "^'""^ , , specifically, the gate 552 

.5 is thus activated. Specir 
The timer 55 is th ^^^^ ^^ reference 

- opened, and the ^„„„,,r ,,3. The counter 

.IpcK generator " V time detector 

553 counts the reference clock 

circuit 53 monitors the input ...la. Signal, a 
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„hen It aetect. . _ ^3 

p„cealng input voltage. n „„„.inverted 
„=et. T.e M outputs 0 ^^^^ 

. 1 n thereby stopping tne 
o..put te».nax 0^ ^^^^^ ^„ 

. - counte. S.3 .easu.e. t.e o« t.e 
: ax at tne ..sin, ea.e s.ae. ..e ^P.Xop 5. 

""""^ ett r.a...u. t.e aetecto. c.cu.t .3, ana t.e 

used to reset the m detection of the 

. ^.vice 1 is now ready for the a 
switching device 

next maximum value. 

rn.AO The digital signal obtainea 

[0045] The dig „t,tained from the timer 

. the digital signal obtainea 
converter 22 and the dig 

„h the interface 72. vmen the CPU 7 
through the m ^ distance of travel 

. ^--cter is moved by a ax*, 
machine, a characte „slstance. basefl on 

,,„esponaing to the change ^^^^^ 

AB in the resistance of the r 
..e Change m . ^^^^ ^^^^ 

tne tl^e segment ^t for ^^^^^ 

' ^hin a short or j-,v^ ^ 
onaracter 1= moved ^^^^^^^^ 

aepenalng on the tlme ^^^^ ^ " '^.^ ^.^^.^es the 

..hange In the — ^^^^^^ Uaracte. su„e.s when 
„agnltuae Of an «pact *ro™ Which t , 

oolXiaeB with another character. , 

,0046, Since the Information relating 



„ the button 14 includes the Change in the 

time segment tor i-i*^ 
operation, the tUne s embodiment, 

„„f in accordance with the ii 
operational amount in ^ 

the information processing device can pe 

processes. \^ „r 5 Is a block diagram 

[0047, <second Embodlment> FIG. 

. of the switching device which Is 
of a second embodiment of the s 

.onnected to the information process^ d^ic^ ^^^^^^^^^ 
..oond embodiment, components identica to ^^^^ 
tn connection with the first embodiment are 

the same reference ^„ , 

100481 A switching device la , 
, , to output electrical signals responsive to 
designed to outp ^ switching 

operational amoun. and oPe«tion^^ * ^ 
aevice la is eXectricaiiV connected to th , 

n to feed the electrical sxg 
,.ocess.n. ... operational ti.e to 

responsive to an ^ . 7 . ^he switching device 

the information processing device ^^^^^^ 

, ... a switch 3a which outputs an elec 
la includes a swx 3^ ^l^^n 

. . to an operational amount of the 
responsive to an op ^^^^ 

,«4- the switch 3a. 
operational amount of th ^ ^^^^^^ 

4 4.-h 3a includes a cover 
[00491 The switch 3a in 



4 1 1 The cover 

J o ^^^^ed coil loa. j^^^^ 
iSa and a l:ixeU|V^v/ 
, a .ovaWe .a.net XSa, ^^^^^^ 

,3 .s an externa. f.a.e foxing ^ 

..e .u«cn U ve...caXX. .ova^ ^^^^ 
H„wn The second embodiment Is ai 

; t.e ..St ana seoond 

" "I ''"r:: delca. . t.at t.e button U .s a.a. | 
embodiments «e ^^^^^^^^^^ 

„„ed upwardly by ^ ^^^^ 

magnet 15a Is aligned so that 

=14- i-he top end tnere^i- • 

- -eo. and an S po a^^ ^^P^^ 

r ja aid in a position .aoln. the movable 
h .l.ed coll lea IS Produoed by winding 

«e having an Insulator coating In a spiral 
insulated wire hav g 3^,, o. the 

"^-^'Tl a.e connected to both Input terminals o. an 

operational ampll^er 2 ^^^^^^^ 

Ola is connected to tne a/^ 
amplifier 21a Is ^^^^^^^^^ ^^^^^ 

operational ampll.- ^„ ,e.. ends o. 

and the non-l^vertlng Inpu „^,„,,„„al amplifier 

,,„a .oil X6a are connected. The P 

,„ the voltage and tne ot 
HUBS a change In tne yu 
.21a amplifies ^ „,, ,6a The output ot 

Change taxmg in the .l.ed .01 . 

n*:iAr 2la is connectea to 
the operational amplified ^ ^^^^^ 

„t.r 22. The A/D converter 22 
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voltage value from the operational amplifier 21a into a 
digital signal. The A/D converter 22 outputs the digital 
signal in a parallel format. The parallel output terminals 
of the A/D converter 22 are connected to input and output 
terminals of an interface 72. 

[0050] The construction of the signal output means 
5a is fully identical to the counterpart in the first 
embodiment, and the discussion thereof is skipped. The 
information processing device 7 is also fully identical to 
that in the first embodiment, and the discussion thereof is 
also skipped. 

[0051] When the button 14 is pressed downward in the 
switching device la. the movable magnet 15a approaches the 
fixed coil 16a. In response to the spjeed of the button 14, 
a voltage is generated in the fixed coil 16a through the ^ 
right-handed screw rule. The voltage increases or decreases 
in proportion to the speed of the downward motion of the 
button 14. and a change in the voltagri is amplified by the 
operational amplifier 21a. and is theii converted into a 
digital signal by the A/D converter 22. The digital signal 
is then fed to a CPU 71 through the interface 72 in the 
infonr^ation processing device 7. 

[0052] An operational time detector circuit 51 in 
the signal output means 5 obtains a digital signal relating 
to the speed of the button 14 when pressed, from the change 



The digital signal relating to the 
- the voltage T ^^^^^^^ 

operational time 1= £«d 

the InJormatlon processing 

variety of processes using 
device 7 performs a varie y ^^erational amount 

latino to the above -referenced operat 
...nals relatln. ^^^^^^^ ^„ ^ 

ana operational tl.e^ ^^^^ ^^^^^^^^^ 

machine, the same process 

„«h the nrst emhoaiment is ' 

^OOS., Since the Information relating 
, the hutton 14 incluaes the change In 

t-lme segment tor ^i^^ 
operation, the time gm embodiment, 

4- In accordance with the seo 
operational .omple. 
the information processing 

processes. c ts a block diagram 

j„„„, <Thlra E..oai™ent> FIG. 6 

, ^ of the switching device which is 
of a third embodiment of the 

. to the information processing device, 
connected to the ,^,„t,cal to those described In 

,,,.a embodiment, components Identical ^ ^^^^ 
connection witb the first embodiment are 
same reference numerals. ^ ^^^^ ^ 

- '""^"CrrSr^gna^s responsive to an 

^"^Ton: rnl- operation. ..e. switching 

°T IS -^^'^ " 

device lb is 



, device 7 to feed the electrlcnl signals 

::.:::.! :: :: - - - 

[0057] As in the flrsr e , .^,n 

... . .nc..es a s.t. 3e ..c. ^ 

.sp.s.e to . ope.t.o„. - 

_ the s.to. 3a IS o.e.t .^^^^^^ - ^^^^^ ^^^^ 

— ; "rr^ 1 s.n. tespo„s.e to the 
switch 3a based on the eleotr 

,0058, The switch Uh includes a cover 13. 
. .vahle eleot.de ISh, a„d a ^l^ed ^^Z.. m 
..e third enhodl^e^t Is Identical to the firs 

„ 13 is an external frame forming a device 
that the cover 13 is a ^^rtlcally , 

.»„h lib and that the button 14 is v 
ot the switch lib. ^^^^^ 

movably supported on the cover 13 

. , different from the first embodiment 
embodiment Is ««^«"- ^ end of the 

the movable electrode 15b is fixed 

,4 b„t is Identical to the first embodiment in t 

\ 1 — upwardly urged. The fixed electrode 

16b is arranged In a posi ^ 
,3, .he movable electrode 15b Is out, of reac. of .n- - 
15b. The mo electrode 15b is pressed 

i«ctrode 16b even when the movable electro 
electrode ki« i^iectrode 15b and the 

o«-r-nke The movable eiecrrou 



power supply so that the .ovabl. electrode 15b is positively 
Charged while the fixed electrode 16b is negatively charged. 
The movable electrode 15b is connected to the non- inverting 
input terminal of an operational amplifier 21b of the signal 
output means 12b while the fixed electrode 16b is connected 
to the inverting input terminal of the signal output means 
12b. The output terminal of the operational amplifier 21b 
is connected to the A/D converter 22 . : The operational 
amplifier 21b is configured with the non-inverting input 
terminal thereof connected to the movable electrode 15b and 
with the inverting input terminal thereof connected to the 
fixed electrode 16b. and amplifies a papacitance change 
responsive to a .hange in the spacing '^between the movable 
electrode 15b and the fixed electrode • 16b and a rate of 
capacitance change in the form of voltage. The output - 
terminal of the operational amplifier . 21b is connected to 
the A/D converter 22. The A/D converter 22 converts the 
voltage signal of the capacitance and the rate of change of 
capacitance per unit time from the operational ampli-isr 21b 
into a digital signal. The A/D converter 22 outputs the 
digital signal as a parallel signal. The parallel output 
terminals of the A/D converter 22 are connected to parallel 
input and output terminals of the interface 72 . 

[00591 A signal output means 5b is identical in 
construction to the counterpart in the first embodiment. 
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, „f the signal output means 5b Is 
.ne input terminal of the „^,„,,„„al 

. output terminal of tne v 

connected to the outp ^^^^^^ 

9 lb The output terminals o 

necte. to parallel Input ana output 
„eans 5b are connected t P ^^^^^^^^ 
terminals of the interface 72 o£ t 

, , Since the information processing aevl 

rrltlcal to that in the first embodiment, the 
,,scusslon thereof Is sKlpped. ^^^^^^^ 
,00601 When the button U Is pres 
, .evlce lb. the spacing between the movable 
switching device . 16b Is narrowed. 

. , and the fixed electrode 16b 
electrode 15b and tn .„.,.™en Since the 

,„„ the capacitance therebetween, 
thereby changing the cap ,„^ersely proportional 

— r:::::rr.i :ri .» ... »• 

to the spacing betwe... „.p,cltance Is , 

^. iKh The change In the ony 
fined electrode 16b. operational amplifier 

, > voltage change by the op 
converted into a voltag , , , digital signal by 

«,e voltage Is then converted Into 

ter 22 The digital signal Is then 
♦•he A/D converter 22. ^ v9 

d to the CPU 71 through the Interface 72 . 
transferred to ^ne detects a change 

,„„6n The signal output n.ans 5b detec 

oo i-o the operation of the 
l„ the capacitance in response to t ^ ^^^^ ^ 

,utton 1.. calculates '^^^^'^J^^ ^„ , ,,,,,.1 
ep.ed. «d outputs the operational Change 1 

^"""^ ,„„62, ^e two digit., .i^als are fed to the CPU 7 
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, ,„,,,e 72 in the information processing 
through the interface p„eesses. For 

, , The CPU 71 performs a variety 

j theCP. 7i is e^pioye. in a game machine, the 

CPU 71 performs the same p 

first embodiment. ,,tlna to the 

looes, Since the information relating 

tion of the hutton U Incluaes the change in 
operation of 

time segment for 
operation, tne ^^^^^ embodiment. 

,-ional amount in accordance with tn 
operational ^ ^^^^^^ 

the information processing 

processes. 7 is a block diagram 

100641 <Fourth Embodiment> FIG. 

V of: the switching device which is 
of a fourth embodiment of the 

. . to the information processing device, 
connected to the m described 

in connection with the tir 

and operational tlirte. 
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which outputs an electrical signal responsive to an 
operational amount of the switch 3a when the switch 3a is 
operated, and a signal output means 5a which produces a 
signal relating to operational time of the switch 3a based 
on the electrical signal responsive tb the operational 
amount of the switch 3a- : 

[0067] The switch 3c is constructed as follows. 
Specifically, the switching device Ic^includes a cover 13, a 
button 14, a movable contact 15c, and a fixed contact 16c. 
The fourth embodiment is identical to the first embodiment 
in that the cover 13 is an external frame forming a device 
body of the switch Ic, and that the biltton 14 is vertically 
movably supported on the cover 13 as shown. The fourth 
embodiment is different from the first embodiment in that 
the button 14 has a aiovable contact 15c fixed to the bottom 
end thereof and formed of a trapezoldally shaped, 
electrically conductive rubber G. The electrically 
conductive rubber G "as a bottom face inclined from a small 
thickness portion at the left hand side to a large thickness 
portion at the right hand side as shown. As in the first 
embodiment, the button 14 is always upwardly urged by an 
unshown coil spring, etc. A fixed contact assembly 16c is 
arranged in a position facing the movable contact 15c. The 
fixed contact assembly 16c includes a plurality of 
electrodes 16cl, 16c2, 1663, 1664, and 16c5 with constant 
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spacings 19cl between 16cl and 16c2, i9c2 between 16c2 and 
16c3. 19c3 between 16c3 and 16c4, and 19c4 between 16c4 and 
16c5. The electrode 16cl is grounded, while the remaining 
four electrodes 16c2. 16c3, 16c4, and 16c5 are connected to 
an interface 72 in the information processing device 7. In 
this way, a four-bit digital signal is output from the these 
electrodes. The interface 72 receives a clock CLOCK. 

[0068] FIG. 8 is a circuit diagram showing the 
construction of an operational time detector circuit 51c of 
the signal output means 5c. In case of the four bit digital 
signal, the operational time detector circuit 51c includes 
three exclusive OR (EXOR) gates 56, 57, and 58, three 
flipflops 59. 60. and 61, three AND gates 62, 63, and 64. an 
OR gate 68, and a timer 55. 

[0069] The elect Trode 16c2 is connected to one input 
terminal of the EXOR gate 56. and the electrode 16c3 Is 
connected to the other input terminal of the EXOR gate 56 . 
The electrode 16c3 is connected to the reset terminal of the 
flipflop 59. The electrode 16c3 is connected to one input 
terminal of the EXOR gate 57. and the electrode 16c4 is 
connected to the other input terminal of the EXOR 57 . The 
electrode 16c4 is connected to. the reset terminal of the 
flipflop 60. The electrode 16c4 is connected to one input 
of the EXOR gate 58 and the electrode 16c5 is connected to 

» 

the other input terminal of the EXOR gjate 58. The electrode 
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X6C5 is connected to the reset ter.ln.1 of the flipflop 61. 
Each Of the flipflops 61, 62, and 63 receives the cloc. at 
the clocK input teminal thereof, although these terminals 
,„a the clocK are not shown. Upon completing counting, the 
tin-er 55 is designed to clear the fllpflops 61, 62, and 63 
so that the flipflops 61. 62, and 63 outputs -l" at the 
output terminals Q thereof. The output terminals Q of the 
flipflops 55, 60, and 61 are respeOtively connected to the 
other input terminals of the AKD gates 62, 63, and 64. The 
output terminals of the EXOR gates 56. 57. and 58 are 
respectively connected the regaining input terminals of the 
AND gates 62. 63. and 64. The output terminals of the AND 
gates 62. 63. and 64 are respectively connected to the input 
terminals of the OR gate 65. The output terminal of the OR 
gate 65 is connected to the disable control input terminal 
Of the timer 55. The timer 55 remains, unchanged fron, that 
used in the first embodiment, and the discussion thereof is 
skipped here. The information processing device 7 is also 
Identical to that used in the first embodiment, and the 
-soussion thereof is also skipped here. 

100701 The operation of the fourth embodiment is now 
discussed, referring to FIG. 6 and FIG. 7. FIG. 7 is a 
timing diagram showing the operation of the fourth 
embodiment. The abscissa represents tl^e. while the 
ordinate represents signals «t y^ious points of the circuit. 
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[00711 When the button 14 is pressed down against 

the urging of the unshown coil spring j in the switching 

device 1 thus constructed, the electrically conductive 

rubber G of the movable contact 15C iS put into contact with 

the electrode 16cl of the fixed contact assembly 16c. When 

the button 14 is further pressed down, the electrically 

conductive rubber G is deforn,ed into contact with the 

electrodes 16cl and 16c2 of the fixed contact assembly 16c. 

m>en the button 14 is even further pressed down.' the 

electrically conductive rubber G of the movable contact 15c 

IS deformed into contact with the electrodes 16cl, 16c2. and 

16C3 of the fixed contact assembly 16c. As the contact area 

of the electrically conductive rubber G of the movable 

contact I5c is widened, the electrodes 16ol, 16c2, 16c3, 

16C4, and 16c5 are gradually grounded. The Interconnection 

^ ^ 4.K^ oi*:.i-trlcallv conductive rubber G 

relationship between the electricaiij 

and the electrodes 16cl, 16c2, 16c3, 16c4, and 16c5 is 

varied depending on the pressing force and speed acting on 

the button 14. The Interconnection relationship of the 

electrodes 16cl, 16c2. 16c3. 16c4. and 16c5 of the fixed 

ifir Is fed to the interface 72 of the 
contact assembly 16c is rea 

' - . T "ni^ i<i then transferred to 
..information processing oevice / . and is tnen 

the CPU 71. 

100721 The flipflops 59. 60» and 61 are set to "l" 
at the output terxninais Q th«.f e6£ .it the default conditions 
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tnereof. For s.a„,ple. when the electrodes I60I and I6c2 are 
p„t into contact with each other, the electrode 16c2 o. the 
switch 3 heco.e. '0- In level (See FIG. 9,a„. This signal 

output as the output of the switching device 1. In the 
..,nal output ™eans 5, the on condition of the EXOR 36 Is 
not estahllshed. the EXOR 56 Is not activated, and the tl^er 

The timer 55 outputs no digital 
55 remains Inoperative. The tuner 

signal relating to the operational time. 

,00731 When the electrodes I6dl, 16c2 , and 16c3 are 
in contact with each other for a predetermined period of 
tine, the electrodes I6c2 and I6c3 becomes "O" in level (see 
„G 9(b)). This Signal is fed to the information 

the switching device 1. 

100741 in the s..gnal output means 5, the on 
condition of the EXOR 56 is established for a duration of 
time from tl to t2. and for a duration of time from ti^e t3 
to time t4. and the EXOR 56 outputs "r for the duration of 
time from time tl to time t2. and f or jthe duration of time 
from time t3 to time t4. Since the fl^pflop 59 becomes -0- 
.t time tz. the AND gate 62 does not o.utput "l- for the 
■duration of time from tin,, t3 to tine ;t4, but outputs "1- 
for the duration of tl^e from time tl to time t2 only. The 
level IS f the disablfe control input terminal of 
the timer 55 through the OR gdt* 65. in this way. the 
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time t2 Is counted. 

...... ... ... 

predetermine, period of tin-e. , ^^^^^^ 

• o- in level (see FIG. 9(OM 
16o4 become 0 ^ ^ output 

. .0 the information processing devi 
fed to the 1 3„itchlng device 1. 

..gnel from the switch 3 in tn . 

^" ^'•^ .Testablished for a duration 

.ondltion Of the KXOH gate ^ 

4-11 +-n time tl^ auvx ^ 

of the KKOR 

f„m time tiS to ti»e tie an ^^^^ 
- " " ^Trrrati::: ... ..om nme t. to time 

for the duration of time ^ ^^^^ ^„ 

j-4mo +-15 to time cxwf 
aaratlon of tl^e from time ^ ^^^^^^^^ 

„c,. the -^J^^ ,„,.,,on Of time 

.^e from time tl. to t^e ^^^^ ^^^^^^^^ 

from time tl4 to ^""^ " ^ ,^e tU. the 

" "0- at the outpu t^ - ,,_f 
„,te 63 does not output , ^^^^ 

"from the duration of ^^^^^ ^^ «om time tl3 to time 
output. -1" .or the ^^^^^ ... ^ .e output 

.inc. the j;^^ ^„ ,,,e does not 
„ Q thereof at tline tlS. tn 
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output "1" at the output terminal thereof for the duration 
of time from time tl5 to time tl6, but outputs "1" for the 
duration of time from time til to time tl2. When these 
"I's" are fed to the OR gate 65, the OR gate outputs "1" at 
the output terminal thereof for the duration of time from 
time til to tl3. This signal is fed to the disable control 
input terminal of the timer 55. The timer 55 counts time 
for the duration of time from time til to time tl2. 

[0077] When the electrodes 16cl, 16c2, 16c3, 16c4, 
and 16c5 are all connected to each other for a predetermined 
duration of time, the electrodes 16c2, 16c3, 16c4, and 16c5 
becomes "0" in level (see FIG, 9(d)). This signal is fed to 
the information processing device 7 as the output signal of 
the switch 3. In the signal output means 5, the on 
condition of the EXOR ^jate 56 is established for a duration 
of time from time t21 to time t22 and for a duration of time 
from time t27 to time t28, and the on condition of the EXOR 
gate 57 is established for a duration of time from time t22 
to time t23, and for a duration of time from time t26 to 
time t27, and the on condition of the EXOR gate 58 is 
established for a duration of time from time t23 to time t24, 
and for a duration of time from tljne t25 to time t26. 
Referring to FIG. 9(d), the EXOR gate 56 outputs "1" at the 
output terminal thereof for the duration of time from time 
t21 to time t22 and for the duration of time from time t27 
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.no to FIG. 9(d). the EXOR gate 57 
,o tl^e t28. Kef erring 

..„e .ro. t..e t« to t..e t ^^^^^^^^^^ e 

"™ ".rit tne output terminal t.ereo. .or 

.XO. gate SS outputs ^^^^ ..e 

the duration of time ^^,,„,„6. Since the 

juration of tl.e fro. t..e ^^^^^^ ^^^^^^^ ^ 

fXlpfXop .1 - - „ot output at 

thereof at tlnve t25. the M^D ^^^^ ^„ 

^ *,,T- the duration oi 

the output thereof for ^^^^ tl.e 

ti.e t26, but outputs ^„ ,t 

t» to tl.e t.. Since - J J„ „ .oes output 

the output thereof at ttae . ; ti»e 

at the output ter^lnax thereof fo ^^^^^^^^ 

. *97 but outputs^ 11^" 

fro. tl^e t26 to tl^e ta, ^^^^ ^ ^^^^^^^^ 

time fro. tl^e t23 to • _ ^ ^^^^^^ , 

to -0- at the output te^na ^^^^^^ ^^^^^^ 

the ^SO gate 62 aoes not outpu ^ 

thereof for the — " ^ tl.e t21 to 

x.^ "1" for the auj-auo. 
but outputs 1 to 4:^a to the OR gate 65. the 

«i«s" sure xe<-^ 

t,.e t«. «he„ thes ^ thereof, a 

OB gate 65 provides, ,„,tion of tl.e fro. 

signal that remains at ^ ^^^^^^ 

*.oA This signal- IB 

time t21 to time t24. Th ^^^^^^^^ 

J -1 the timer oo. 
.„..oi input terminal of tn 



time t21 to time t24 is thus counted. | The digital signal 
relating to the operational time is fed to the CPU 71 of the 
information processing device 7. 

[0078] The CPU 71 performs a variety of processes, 
based on the change in the grounded (interconnected) state 
of the electrodes of 16cl, 16c2, 16c3, 16c4, and 16c5 of the 
fixed contact assembly 16c and the signal relating to the 
operational time from the signal output means 5. 

[0079] The fourth embodiment provides the same 
advantages as those of the first embodiment. Furthermore, 
since the fourth embodiment obtains the digital signal 
directly from the operational information of the button 14., 
the resistance measuring unit, the operational amplifier, 
and the A/D converter are dispensed with, 

[0080] <Fifth Embodiment> PIG. 10 is a block diagram 
of a fifth embodiment of the switchinig device which is 
connected to the information processing device. In the 
fifth embodiment, co"^ -onents identical to those described in 
connection with the first embodiment are designated with the 
scune reference numerals. 

[0081] A switching device Id shown in FIG. 10 is a 
faodification of the switching device Ic Ghc;:n in FIG. 5, end 
is designed to output electrical signals responsive to an 
operational amount cmd operational time in the same way as 
in the first and fourth embodiments, the switching device 
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" - " ..,„ai= .esponsive .o an 

.ev.ce , .o .ee. n ^^^^^^^^ ^^^^ 

„,e«t.o„aX a^ou^t an P ^^^^^^^^^ ^^^^^^ ^^^^^^^^ , 

processing device • signal responsive to 

3a — /"Jltcn 3. wnen me s«i.cn 3. is 

an operational amount o^ ^^^^^ ^^^^^^^^ ^ 

„,erate., ana a signal output .ea^ ^^^^^^ ^^^^^ 

.ignal .elating to oP-tlonal^^ ^ 
on the electrical signal .espcnslve 
amount o£ the switch 3a. ^^^^ 
,00e., AS in the fourth e^hoal^ent ^ ^^^^^^^ 

, a covets 1*^ ' ^ 

e^^oal^ent Inclu 
contact isa. ana a fix ^^^^^^ ^„ ,,,, 

— ' - ,„,,„tea on the cover 13 as 

button 14 is vertlcall ^^^^^^^^^ 

Shown, .ne fl,th e^hoal^ent Is a ^^^^^^ ^^^^^^^ 

4 t-hat the button 14 nas 
embodiment in that electrically conductive 

„..er 0 ana attach^ _ 

Tf contact asse«.lV - — ^ ^ 
spring, etc. A ^ . . fi^ed contact 

^ .inq the movable contact 15.d. 

.position facing _ elect^de 16dl. and a 

plurality of concentric 9 ^^^^ ^^^^ 

.„a iec5 with raalal spaclnas ^ ; 
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16d2 between 16c2 and 16c3, 16d3 between 16c3 and 16c4, and 
16d4 between 16c4 and 16c5. The electrode 16cl is grounded. 
The electrodes 16c2. 16c3, 16c4 , and 16c5 are directly 
connected to the interface 32 of the switch 3. The 
Interface 32 receives a clock CLOCK. 

[0083] The signal output meand 5d is identical to 

i 

that used in the fourth embodiment, arid the discussion 
thereof is skipped here. The information processing device 
7 is fully identical to that used in the first embodiment, 
and the discussion thereof is also skipped here. 

[0084] When the button 14 is pressed down against 
the urging of an unshown coil spring in the switching device 
Id thus constructed, the electrically conductive rubber G of 
the movable contact 15d is put into cdntact with the 
electrode 16dl of the fixed contact assembly 16d. When tjje 
button 14 is further pressed down, th6 electrically 
conductive rubber G of the movable coritact 15d is deformed 
into contact with the electrodes 16dl and 16d2. When the 
button 14 is even further pressed down, the electrically 
conductive rubber G of the movable coritact 15d is deformed 
in CO contact with the electrodes 16dl. 16d2, and 16d3 of the 
fixed contact assembly 16d. As the contact area of the 
electrically conductive rubber G of the movable contact 15d 
is widened, the electrodes 16dl.l6d2. 16d3, 16d4. and 16d5 
are gradually grounded. The interconnection relationship 
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, conductive ribber G and tne 

,,,„een tne e.ectr.caUy oo ^^^^ ^^^^^^ 

e.ec«ode= "^^^ ^^.^ speed acUn. on ..e 

depending on tne press ,„„3hiP of tne 
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,„,cr»at.on processing devtcev, 

, output ™eans 5d measures a cnange 
e„„,S,.ne .„d outputs tne 

tne operattonaX ti-e o. 

device 7. ^ ^„lety o£ processes, 

,„0.e, Tne CP« n performs ,„,e 

, on tne cnange in tne grounded 
based on t:" ^^-^3^ 16d4. an« 

o, .ne eiectrcdes o. ied • ■ ^^^^^ 

„fi,ct assembly 16* 
fixed contact ^^^^^^ 5. 

operational ti.e ^ , ,„vides tne sa.e 

,0087, Tne ««n e ^^^^^ ,„,ner™ore, 

advantages as those of e 

.ince tne fourtn — "^f ^.^^..lon of tne button 
,,.ectly fro. tne operationai ^ ^^^^^^^^^^ 
.ne resistance .ea.urin. u^t^^ ^^^^ 

.„d tne .,0 converter ar ^ ^ ,,.,.3. 

lOOSel ^i^t" ' ent invention. Tne 

..... embodiment U the present 
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sixth embodiment is arranged by rethoving the signal output 
means 5 in the first embodiment arid then transferring the 
signal output means 5 to an information processing device 9, 
The information processing device 9 iricludes a CPU 91 and an 
interface 92. 

[0089] The CPU 91 receives a digital signal output 
from the switch 3, stores a change in the resistance value 
of a resistance sum Ro in the form of voltage, and detects, 
from these pieces of information, a change AR in the 
resistance value, a time segment At dxlring which the change 
AR takes place, and an integral of the resistance change. 
The CPU 91 detects these signals as follows. The CPU 91 
samples the resistance sum Ro at regular intervals, compares 
the resistance value at this sampling jtime with the 

resistance value at the immediately pdlor sampling time, ^and 

I 

determines that the resistance value at the immediately 

i 

prior sampling time is a minimxim value, when the resistance 
value at this sampling time is larger.; From this 
determination, the CPU 91 determines the time At from the 
start of the change in the resistance yalue and the change 
AR in the resistance. The CPU 91 deteirmines the integral of 
-the changes in the resi;.tence s'jr. P.rt summing ell 
resistance values at sampling times i the change AR in the 
resistance sum Ro, the time segment At, and the Integral of 
the changes, thus determined by the CPU 91, are fed to the 
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Information processing device 7. The jinformation processing 
device 7 may functions as the informaUon processing device 

9 as well . . ! 

[0090] The embodiment of the switching device 
described above may be applied in the : following fields. 

[0091] Each switching device may be used in a joint 
pad. In this case, the force applied on a button of the pad 
is compared with several references, and the input state of 
the button is determined to adjust the s trengt h of an attack 
by a character in a martial art game, or the speed and 
strength of throwing motion or kicking motion of a character 
in a sports game. 

[0092] The switching device may be applied in a user 
recognizing keyboard. The roannet in which a user touches 
the key is learned by a personal comptlter and is then set as 
a reference value. The personal computer compares the 
finger touch of the user with the reference value each time 
the user touches the keyboard. When a difference is large, 
the personal computer determines that someone else touches 
the keyboard, and may lock or res'et itself. Data relating 
to the finger touch may be a speed at which the key is 
pressed. 

[0093] Each of the above switching devices can be 
applied in a keyboard. When the switching device is applied 
in a keyboard, a reference is ejStabiished based on the force 



applied on the button, and is stored in a personal computer. 
The finger touch is compared with the reference value. When 
the finger touch is strong, an uppercase letter may be 
selected, and when the finger touch is weak, a lowercase 
letter may be selected. Alternatively, when the finger 
touch is strong, a cursor is upward or downward moved on a 
page by page basis. When the finger touch is weak, the 
cursor is upward or downward moved on a line by line basis. 

[0094] The switching device may be used as a switch 
for setting time on a watch. When time is set on a watch, a 
force applied on the button is compared with a reference 
value. When the force is strong, time setting is performed 
on a hour by hour basis. When the force is weak, time 
setting is performed on a minute by minute basis. The 
switching device may b-^ applied as a switch for setting an 
operational time of a timer. When the time of the timer is 
set, a force applied on a button is compared with a 
reference value. When the force is stronger than the 
reference value, the operational time is set on a hour by 
hour basis. When the force is weaker than the reference 
value, the operational time is set on fifteen minutes by 
fifteen minutes basis. When the switching device is applied 
in the timer, the pressing speed of th'e button may be 
compared with a reference valuis. The fewitching device may 
be applied as a switch in an alarm clock. The manner in 



Which the switch is pressed to step the alarm clock is 
learned by a computer, aad a reference is set by the 
computer. When a user presses the .witch, the computer 
compares the manner In which the switch has been pressed 
with the reference, and allows the alar™ clock to function 
again If the difference between is large. 

(00951 The switching device may be used as a channel 
switch of a television receiver. A force applied on the 
Channel switch In the television receiver Is learned by a 
channel CPU. and a resulting reference is stored. By 
comparing, with the reference, a force that is applied when 
a Channel selection Is performed, the .manner of channel 

selection is varied. 

100961 The switching device may be applied as a hot- 
water discharge control device in d vacuum bottle. The ^ 
switch is connected to a CPU. ^hd hot water is discharged 
under the control of the CPU. A hot-w^ter discharge 
quantity may be controlled to a desired amount according to 
the downward stroke and downward pressing speed of the 
switch. 

10097) The switching device nay be applied in a 
device that turns on or off ..tap. The opening or closing 
of the tap is controlled by a CPU. The switching device Is 
connected to the CPU. and a tap vater discharge rate is 
controlled in response to the d?.«n«ard stroke and downward 
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signal. These pieces of information are fed to the 
information processing device, thereby permitting the 
information processing device to perform complex control. 

10103] When the trapezoidally ^shaped, electrically 
conductive, movable rubber contact is Iput into contact with 
the fixed contact assembly composed of the plurality of 
regularly spaced electrodes in a position facing the movable 
contact in the switch, the electrically conductive rubber is 
deformed and comes into contact with each electrode. In 
this way. the contact area of the electrically conductive 
rubber with each electrode changes. The contact 
relationship of the movable rubber contact with the 
plurality of electrodes is directly picked up as a digital 
signal. The signal output means obtains information 
relating to the operational time of the switch. These ^ 
pieces of information are fed to the information processing 
device, thereby permitting the information processing device 
to perform complex control. Since the digital signal is 
directly obtained, the A/D converter is dispensed with. 

[01041 When the semi- spherically shaped, 
eo-ectrically conductive, movable rubber contact is in 
contact v'ith the fixed coritect sssembly composed of the 
central electrode placed in the center of the assembly in a 
position facing the movable contact, and the plurality of 
regularly spaced rings of electrodes centered on the central 
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electrode, in the switch, the electrically conductive rubber 
is deformed, and comes into contact with the electrodes, 
from the central electrode to radially external electrodes. 
These pieces of information are fed to the information 
processing device, thereby penriitting the information 
processing device to perform complex control. Since the 
digital signal is directly obtained, the A/D converter is 
dispensed with, 

[0105] When the switching device of the present 
invention is applied in the game machine, the movement of a 
character is controlled in response to the information such 
as the m agnitu de of the pressing force and the operational 
time of the button. The tr avel di stance, the tra vel sp eed, 
and Imp act qua ntity of the character are controlled in a 
variety of ways. 

[Brief . Description of the Dtawings] 

[FIG. 1] 

FIG. 1 is a block diagram showing a first embodiment of the 
switching device of the present invention. 
[FIG. 2] 

FIG. 2 is a circuit diagirart showing a signal output 
means of the first embodiment, 
[FIG. 3] 

FIG. 3 shows characteristics of operational signals 
generated In the first embodiment of the present invention. 
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(FIG. 4] 

FIG. 4 shows the operation of the first embodiment. 
[FIG. 5] 

FIG. 5 is a block diagram showing a second 
embodiment of the present invention. 
(FIG. 6] 

FIG. 6 is a block diagram showing a third embodiment 
of the present invention. 
(FIG. 71 

FIG. 7 is a block diagram showing a fourth 

i 

embodiment of the present invention, j 
(FIG. 8] 

FIG. 8 is a circuit diagram showing the construction 
of a signal output means used in the fourth embodiment. 

[FIG. 9] ^ 
FIG. 9 is a timing diagram showing the operation of 
the signal output means in the fourth embodiment. 
(FIG. 10] 

FIG. 10 is a block diagram showing a fifth 
embodiment of the present invention. 
(FIG. 11] 

FIG. 11 is a blocK dioyiai.t si^OMX-.y o 
embodiment of the present invention. 
[ Reference Numerals ] 
1 Switching device 
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3, 3a, 3b, 3c, and 3d Switches 

5, 5a, 5b, 5c, and 5d Signal output means 

7 Information processing device 

9 Information processing device 

71 CPU 

72 Interface 

91 CPU 

92 Interface 

13 Cover 

14 Button 

15, 15c, and 15d Movable contacts 
15a Movable magnet 

15b Z ovable electrode 

16, 16c, and 16d Fixed contacts 
16a Fixed coil 

16b Fixed electrode 

16cl, 16c2, 16c3, 16c4, and 16c5 Electrodes 

16dl, 16d2, 16d3, 16d4, and 16d5 Electrodes 

19 Spacing 

19cl, 19c2, 19c3, and 19c4 Spacings 

19dl, 19d2, 19d3, and 19d4 Spacings 
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DRAWINGS 
[FIG. 1] 



1 SWITCHING DEVICE 

7 INFORMATION PROCESSING DEVICE 

5 SIGNAL OUTPUT MEANS 

72 INTERFACE 



2] 

GATE 
COUNTER 

[FIG. 7] 

72 INTERFACE 
[FIG. 3] 
[FIG. 5] 

•72 INTERFACE 

j 
i 

[FIG. 4] i 

® OUTPUT VOLTAGE OF RESISTANCE MEASURiNG UNIT 

i 

® OUTPUT Q OF FLIPFLOP 54 
[FIG. 6] 



[FIG. 

552 

553 
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INTERFACE 



(FIG. 8] 

55 TIMER 

[FIG. 10] 

72 INTERFACE 

[FIG. 9] 

® OUTPUT OF EXOR GATE 56 
(D OUTPUT OF EXOR GATE 57 
(D OUTPUT OF EXOR GATE 58 

© Q OUTPUT OF FLIPFLOP 59 
(D Q OUTPUT OF FLIPFLOP 60 
© Q OUTPUT OF FLIPFLOP 61 

® OUTPUT OF AND GATE 62 
® OUTPUT OF AND GATE 63 
@ OUTPUT OF AND GATE 64 

® OUTPUT OF OR GATE 65 

[FIG. 11] 

1 SWITCHING DEVICE 
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9 INFORMATION PROCESSING DEVICE 

9 2 INTERFACE 

TABLE 
[TABLE 1] 

® Switch operation 
® Contact area 
(D Resistance sum Ro 
© Switch not operated 

(D Switch operated (with button 14 pressed) 
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